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1
PROJECTED LIGHT PLUMB DEVICE

FIELD OF THE INVENTION

This invention relates to devices used 1n the construc-
tion industry to align positions on parallel surfaces.

BACKGROQCUND OF THE INVENTION

Within the construction industry, it 1s often necessary
to accurately align a first position on a support surface 10
with a vertically displaced second position. This 1s often
accomplished by a device commonly referred to as a
“plumb bob”. A plumb bob generally consists of a flexi-
ble string with a weighted marker at one end. In use, the
free end of the string is placed at a second position and 1°
the weighted marker 1s allowed to hang freely unti] 1t 1s
settled. At this point, the marker will be pointing at a
first position which 1s vertically aligned with the second
position. This result occurs after a trial and error proce-
dure. That is, the alignment operation concludes only 20
after constantly moving the upper string at the second
position until it ultimately points at the first position.
The instant invention provides an apparatus for verti-
cally aligning two positions without the repeated trial
and error required by the earlier “plumb bob” devices. 23

Mechanical plumb bobs operate to vertically align
two displaced positions. These aligners are presently
being replaced by devices utilizing projected light
sources.

In U.S Pat. Nos. 4,106,207 and 4,206,550, Boyett et al. 30
there 1s disclosed point-to-point self plumbing appara-
tuses. These patents illustrate a process whereby align-
ment 1s created by a light source mounted within a
gimbal system. The combination results in a device
which accurately projects a beam of light along a verti- 35
cal hine. In the two devices of Boyett et al, upper and
 lower positions are marked by the light source as the
beam 1s directed in two opposite directions.

Similarly, U.S. Pat. Nos. 3,505,739 and 3,911,588,
issuied to Abrams and Ohneda, respectively, disclose 40
vertical alignment devices utilizing a projected light
source. However, in contrast to the patents granted to
Boyett et al, these patents disclose upwardly oriented
light sources and downwardly directed markers. As
with Boyett et al, these devices utilize gimal arrange- 45
ments to achieve the necessary alignment between the
markers and light sources. Gleba (U.S. Pat. No.
3,772,797} discloses an alternate arrangement to the use
of a gimbal type balance. Gleba shows the use of pivot-
ally mounted hangers to provide proper alignment in a 50
projected light plumb device.

The patents discussed above illustrate hght projected
plumb devices. Their mechanical structures result 1n
expensive and complicated devices. They require exact-

- ing specifications to produce the proper balance of their 55
components and with these specifications come elabo-
rate methods for utilizing the devices. The instant in-
vention overcomes the problems associated with such
mechanical devices by providing a suspension fluid for
supporting the light projecting source. 60

Prier, in U.S. Pat. No. 701,612, discloses the use of
fluid in a leveling instruments. Though Prier does dis-
close a fluid filled trough with a float supported therein,
Prier’s device is used for leveling and surveying and not
for alignment. That ts, a user looks through an eyepiece 65
with cross-hairs and lines up the cross-hairs with the
plumb-bob rod prior to using the device as a surveying
transit. In contrast, the instant invention includes the

2

combination of a light projecting device and a suspen-
sion fluid to vertically align a first position on a support

surface with a corresponding second position on a sec-
ond surface.

SUMMARY OF THE INVENTION

The Applicant has overcome the complexity, high
cost factor, and other deficiencies of the prior plumb
devices by providing an inexpensive, simple, and reli-
able device for vertically aligning a first position with a
corresponding second position.

The projected light plumb device of the instant in-
vention essentially requires only three elements: a con-
tainer which retains a quantity of a suspension fluid (e.g.
water, oil, etc.); a float platform buoyantly supported by
the fluid within the container; and a light projecting
device mounted on the float platform in such a manner
so that the light projecting device will transmit a beam
of light in a vertical line.

This vertical alignment 1s achieved because, regard-
less of the inclination of the surface upon which the
container is placed, the forces of gravity will act upon
the surface of the suspension fluid and create a smooth
substantially horizontal surface upon which the float
platform is supported. As a consequence of the float
platform being supported on a level horizontal surface,
a light projecting device which is properly mounted on
the float platform will reliably and consistently project
a vertically oriented beam of light. .

In addition to the three basic components of the in-
stant invention, the device is provided with a support
tube that allows the light projecting device to be selec-
tively mounted on the float platform. The support tube
has a seat cut to accept the light projecting device in a
horizontal position for an alternate use of horizontal
alignment. Also, the device is provided with a cover for
the container, which allows the float platform and the
suspension fluid to be retained within the container
when the device is not 1n use.

As can be seen from the description above, the instant
invention has overcome the deficiencies of the prior art
by providing a projected light plumb device with a
limited number of essential parts that may be almost
instantaneously assembled and put to use. It requires no
technical adjustments (even on rough out of level
ground conditions), and has no moving parts or com-
nlex machinery. Further, the instant invention 1s very
economical and light, as most parts may be manufac-
tured from rugged plastic, and may be moved with ease
and simplicity.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial, cut-away view of the projected
light plumb device;

FIG. 2 1s a sectional view of the device shown in
FI1G. 1;

FIG. 3 is a perspective view of the instant invention
In use;

FIG. 4 i1s a partial cut-away view of the projected
hght plumb device 1n its alternate arrangement; and

FI1G. 515 a sectional view of an alternate embodiment
of the projected light plumb device.
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DETAILED DESCRIPTION OF THE
DRAWINGS

With reference to FIGS. 1 and 2, the plumb device
essentially includes a lower container 10, a float plat- 5
form 20, and a light projecting device 30.

The lower container 10 of the preferred embodiment
1s constructed in a circular shape and includes a base 12
with an upwardly extending wall 14. The lower con-
tainer 10 also includes a plurality of alignment markers 10
16 which may be utilized in properly positioning the
lower container 10 on a supporting surface 40. The
alignment markers 16 are positioned in quadrants about
the container. In the embodiment shown in FIG. 1, the
markers 16 divide the container into four equal quad- 15
rants, which allow for simple alignment on the support
surface in a manner which will subsequently be dis-
cussed. To improve the stability of the lower container
10 when 1t is placed on rough surfaces, the lower con-
tainer 10 can be provided with a plurality point setting 20
legs attached to the base 12 of the lower container 10.
The preferred embodiment utilizes three point setting
legs 18.

It should be noted that although the preferred em-
bodiment discloses the instant invention as having a 25
circular container and four quadrants, alternate embodi-

- ments are possible which include various shapes and
alignment marking arrangements.

The floating platform 20 shown in FIGS. and 2 in-
cludes a buoyant base member 22 which can be con- 30
structed from styrofoam or any similar buoyant mate-
rial. Attached to the buoyant base member 22 is a cover
24 which can be constructed of molded plastic and
which covers the upper surface 26 of the buoyant base
member 22. As shown in the figures, the float platform 35
20 1s a relatively thin disk-shaped member which is sized
to tightly fit within the lower container 10. That is, the
diameter of the float platform 20 is slightly less than the
inner diameter of the lower container 10. As a result,
the float platform 20 is able to freely move within the 40
lower container 10, but is maintained in the same radial
position.

Attached to the cover 24 of the float platform 20 1s an
upwardly extending support tube 28 which allows the
light projecting device 30 to be selectively mounted on 45
the float platform 20. In the preferred embodiment, the
support tube 28 is integrally molded with the cover 24,
although alternate embodiments might utilize other
methods for attaching the support tube 28 and the
molded cover 24, 50

It is critical to the proper functioning of the invention
that the support tube 28 be attached to the float plat-
form 20 in such a way that the light projecting device 30
transmits a beam of light 60 in a line perpendicular to
the surface 52 of the suspension fluid §0 within the 55
lower container 10. That is, the light beam 60 should be
directed 1n a vertical line. This is achieved by perpen-
dicularly aligning the central longitudinal axis 29 of the
support tube 28 with the plane defining the float plat-
form’s center of buoyancy 21. When both the float 60
platform 20 and the fluid S0 are settied, the center of
buoyancy 21 corresponds to the line dividing the por-
tion of the float platform which remains above the sus-
pension fluid from the portion of the float platform
which is submerged in the suspension fluid. Conse- 65
quently, if the center of buoyancy 21 and the central
longitudinal axis 29 of the support tube 28 are properly
aligned, the central longitudinal axis 29 of the support
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tube extends in a perfect vertical line when the plumb
device is in use. In the embodiments shown 1n the draw-
ings, the float platform 20 is disk shaped. As a result, the
center of buoyancy 21 is parallel to the lower surface of
buoyant base member 22 and the horizontal surface of
cover 24. It should, however, be noted that the float
platform 20 may be made in various shapes where the
center of buoyancy is not parallel with the surfaces of
the cover and base member.

The light projecting device 30 has a cylindrical tubu-
lar body 32 which fits into the support tube 28 such that
there is a limited degree of movement allowed between
the light projecting device 30 and the support tube 28.
Preferably, the only possible movement should allow
the light projecting device to be selectively inserted and
removed from the support tube 28. That is, there should
be no lateral movement when the light projecting de-
vice 30 is placed within the support tube 28.

The light beam 60 is produced by an adjustable focus
battery light source contained within the light project-
ing device. The light source can include a double cross
filament bulb and a double convex lens (not shown).
Although this is a preferred light source, it 1s under-
stood that any light source with sufficient resolution
and power would be sufficient for the purposes of this
invention.

In addition to its use for vertically aligning two posi-
tions, the instant invention may be used to horizontally
align a series of points (see FIG. 4). In its alternate use,
the light projecting device 30 is horizontally supported
within the seat cut 31. The plumb device i1s then posi-
tioned at a desired height and, when the float platform
20 1s settled, a position A is marked on a surface. The
float platform 20 is then rotated and positions B, C, D,
etc. are subsequently marked in the same manner as
position A. As a result of this alternate use, positions A,
B, C and D will be at the same horizontal elevation; any
intermediate points will also be at the same elevation.
This alternative may be utilized in one man operations
to establish bench elevations for setting various compo-
nent systems such as concrete slabs or ceilings. Further,
the alternative may be used to establish level perimeter
Or interior points.

It should be noted that the usefulness of the plumb
device 1s limited by the depth of the flumid 50 1n a lower
container. That 1s, on extremely inclined support sur-
faces the fluid 50 will not completely support the float
platform 20, and the float platform 20 will be supported
on the base 12 of the lower container 10. As a result, it
may be desirable to provide lower containers of vari-
able depths for use under different circumstances.

As previously discussed, the preferred embodiment
of the instant invention includes a light projecting de-
vice 30 powered by batteries stored within tubular body
32. However, FIG. 5 shows an alternate embodiment
wherein the light projecting device i1s powered by an
external power source (e.g. generator, electrical socket
in wall, etc.). In this embodiment, an electrical cord 80
(e.g. very light gauge wire) 1s connected to the light
projecting device 30' to supply energy for the light
source. The cord 80 is connected to the light projecting
device C' 30 by passing it through a column 15 located
in the center of the lower container 10'. The column 15
extends upwardly from a hole 13 contained in base 12
and 1s long enough to prevent the suspension fluid from
spilling into the cavity formed by the column 185.

In addition to the column 15 in the lower container
10', the float platform 20’ includes a centrally located
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hole 23 which extends through the buoyant base mem-
ber 22" and the cover 24'.

The instant invention further includes a storage cover
70 as shown in FIG. 2. The storage cover 70 is used to
keep dirt and other debris out of the container. It is
attached to the lower container 10 by male and female
locking lugs 72 and 73, respectively, and to the float
platform 20 by male and female locking lugs 74 and 7§,
respectively. In addition, a flexible rubber seal ring 76 is
provided on the mner surface of the storage cover 70.
The storage cover 70 may also be provided with a sur-
face level 78 to determine the inclination of the support
surface 40.

It should finally be noted that the lower container 10,
cover 24, support tube 28, light projecting cylinder 32,
and dirt cover 70 are preferably manufactured from
rugged plastic, although any suitable materials would
be acceptable.

In use, the support surface 40 is first marked as shown
in FIG. 3 with perpendicular square lines 42 that corre-
spond with the quadrant alignment markings 16 on the
Jower contamner 10. Next, the fluid filled lower con-
tainer 10 1s placed in position on the support surface by
aligning the square lines 42 on the support surface with
the alignment markings 16 on the lower container. Fi-
nally, the float platform 20 is allowed to settle on the
suspension fluid 50. Once the float platform has settled,
the activated light projecting device 30 will transmit a
beam of light 60 to a second position 62 vertically
aligned with the first position 64 on the support surface
40. The second position 64 will be marked and the ahign-
ment process 1s complete.

It should be noted that, although the preferred use of
this device is to transfer a point from the support surface
40 to an upper second surface position, the device could
be used with minimum trial and error to transpose a
point from an upper surface to a lower support surface.
This 1s accomphished by moving the plumb device until
it i1s aligned with the upper point and then marking
quadrant points on the support surface. Finally, the
quadrant points are connected by crosslines and the
intersection 1s the desired point corresponding to the
upper point.

This invention has been shown and described 1n its
preferred form only, and many variations are possible
that would still be in the spirit of the invention. It 1s
understood, therefore, that the invention 1s not limited
to any specific form or embodiment except insofar as
such limitations are included in the appended claims.

I claim:

1. A projected light plumb device comprising:

a container,

a float platform buoyantly supported within said con-
tainer by a fluid suspension means,

a light projecting device, and-

a support means for securing said light projecting
device to said float platform at a predetermined
angular orientation, |

wherein said container includes aligning means such
that the hght projecting device will transmit a
beam of light to align a first position designated by
said aligning means and a second position desig-
nated by said light projecting device.

2. A projected light plumb device according to claim

1, wherein the light projecting device will transmit a
beam of light upwardly to vertically align said first
position with said corresponding second position.
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3. A projected light plumb device according to claim
1, wherein said float platform is horizontally supported -
by said suspension means.

4. A projected light plumb device according to claim
3, wherein said support means is a tube connected to
said float platform, and said light projecting device s
cylindrical such that said light projecting device may be
selectively positioned within said support means.

5. A projected light plumb device according to claim
1, wherein said float platform has a center of buoyancy,
and

said support means joins said light projecting device

with said float platform such that said light project-
ing device transmits a beam of light in a direction

- perpendicular to said center of buoyancy.

6. A projected light plumb device according to claim
1, wherein said support means selectively secures the
light projecting device and the float platform.

7. A projected light plumb device according to claim
1, wherein said aligning means comprises a plurality of
alignment markings for properly positioning the con-
tainer at said first position.

8. A projected light plumb device according to claim
1, wherein the light projecting device transmits a beam
of light in a horizontal plane to horizontally align a
plurality of positions.

9. A projected light plumb device according to claim
1, including a cover means for storing said float plat-
form within said container when the light plumb device
1S NOt In use. |

10. A method of vertically aligning a first position on
a support surface with a second position vertically dis-
placed from said first position comprising the steps of:

marking said support surface with perpendicular

square lines such that the square lines intersect at
said first position;

positioning a projected light plumb device over said

first position, wherein said light plumb device com-
prises:
a container,
a float platform buoyantly supported within said
container by a fluid suspension means,
a light projecting device, and
a support means for securing said light projecting
device to said float platform at a predetermined
angular orientation,
wherein said container includes aligning means;
aligning said aligning means with the square lines; and
marking said second position which is designated by
a beam of light transmitted by said light projecting
device.

11. A method for horizontally aligning a series of
positions comprising the steps of:

positioning the projected light plumb device at a

predetermined elevation, wherein said light plumb

device comprises:

a container,

a float platform buoyantly supported within said
container by a fluid suspension means,

a light projecting device, and

a support means for securing said light projecting
device to said float platform at a predetermined
angular orientation,

wherein said container includes aligning means;

marking a first position designated by said light pro-

jecting device; -

rotating said light projecting device; and

marking a second position designated by said light

projecting device.
* x x x *
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